46" Atkins, Matthews, Blomqvist, and Mullins A. Isometric exercise (handgrip) non-invasive isometric exercise test. Indirect arterial Isometric exercise was performed using a spring-blood pressure was recorded during the last minute of loaded handgrip dynamometer.L After determining the exercise at each work load as with isometric exercise. force of a maximal voluntary contraction by averaging
The bicycle test was performed on a separate day the results of three differentmaximal efforts, the patients within one week of the handgrip test in 22 of the performed a sustained 25 per cent mimal voluntary patients. The two tests were done on the same day in 23 contraction for 3 to 5 minutes, with an average duration patients. Isometric exercise always preceded dynamic of 4 minutes. After a 5-minute rest period, the patients exercise, with a rest period of at least one hour between performed a 50 per cent maximal voluntary contraction the two tests. until fatigue set in; the average duration of the 50 per C Definition of arrhythmias cent voluntary contraction was 1 minute, with a range of 30 seconds to 3 minutes. Care was taken to prevent a Any patient with an arrhythmia during rest or control Valsalva manoeuvre. Of the 45 patients, 23 were periods was eliminated from the study. Ventricular examined by non-invasive techniques, and 22 patients tachycardia was defined as 3 or more successive prewere examined during cardiac catheterization. mature ventricular contractions. A single premature The 23 patients examined by non-invasive techniques contraction was counted as an arrhythmia. were monitored with continuous recording of the Frank lead electrocardiogram at a paper speed of 10 mm/s. Records at paper speeds of 25 or 50 mm/s were obtained Results during rest, the last minute of exercise, immediately after Mean data on work load, heart rate, and blood exercise, and 3 minutes after exercise. Indirect brachial data o n dgrk ad heart rat e are artery pressure was recorded every 30 seconds during pressure durng handgrip and bicycle exercise are exercise and every minute during recovery with a semi-presented in Table 1 . The mean peak heart rate ± automatic device,2 with the cuff placed on the resting the standard error with isometric exercise was arm.
86+2 beats/minute while it was 122±4 beats/ Twenty-two patients were examined during cardiac minute with dynamic exercise. The mean peak catheterization with continuous and simultaneous re-systolic blood pressure was 179 ± 6 mm Hg (23.8 + cordings of the electrocardiogram, brachial artery 0-8 kPa) with isometric exercise and 167±5 mmHg pressure, and left ventricular pressure recorded on an (22*2±0-7 kPa) with dynamic exercise.
Electronics for Medicine recorder at varying paper
The incidence of various arrhythmias is presented speeds of 10, 25, and 100 mm/s. Cardiac output was i Premature atrial contractions were equally B. Dynamic or bicycle exercise common with both types of exercise and were seen The 45 patients also performed dynamic exercise at in 11 per cent (5 of 45) of the patients during the progressive loads on a mechanically-braked bicycle handgrip test and in 9 per cent (4 of 45) during the ergometer. The duration of exercise at each load was bicycle test. and dynamic exercise is illustrated in Fig. 5 . during cardiac catheterization had arrhythmias To exclude the possibility that catheter-induced compared with 30 per cent (4 of 13) in the group arrhythmias affected our results, the incidence of studied by indirect techniques. This difference was arrhythmias during handgrip exercise in a group not significant between invasive and non-invasive of patients with ischaemic heart disease who were techniques (P > 0 2). Four episodes of ventricular catheterized was compared with a group of patients tachycardia were seen in the catheterized patients examined by non-invasive techniques. The patients and 3 episodes were seen in the patients studied by non-invasive methods. All with ischaemic heart disease and the peak heart rates (1971). Occurrence of ventricular arrhythmias with and heart rate-systolic blood pressure products exercise as compared to monitoring. Circulation, 44, 826. during exercise indicate that peak myocardial Krayenbuehl, H. P., Rutishauser, W., Schoenbeck, M., and oxygen demand was higher during dynamic exercise. 
